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© Dye mixtures and optical recording elements containing same. 

<§) A dye mixture comprising at (east two different u asymme- 
trical bte[1J2KlipheriyI-1,2^thaneo7thlolato(2-)S,Sl-pJatlnum 
compounds is disclosed. The mixture Is useful in optical 
recording layers. 
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resin film or plate such as DolWath^enTtVr^tE I umInum o r SoW, paper, clay, wood or metal or a 
Polystyrene or ceLlo* mathacrylate). poly(vinyI chiortde). 

melting point (to avoW^e^SoS^eSrS the SUpP ° rt are that » has a relatively high 

oapableofi being coated^wl^lZr of o^^.? B) ' .f ^ amootn surface < t0 ™\rMz& noise), and be 

^clp^^^^ 

.s sssyasr^^ b * rr r°- ^ 

described in U.S. Pmente^^J^^Tand 4 17T9V9 8e ' Ul P0lynwteabte fluW <*™P°s'«ons are 
An especially useful smoothing layer is disclosed 'in U.S Patent a em ftcn it ^ . 

srssr. h ** - — - 5K asm sississs 

0 
u 

P-tR-Q-C~C=CH,l 
i 1 

Q represents -fCHj,*^ or (ch oloj-j 

P represents ajbenzene or a cyclohexsne nucleus; 

R represents ^S-o- or -o-j 
R* represents hydrogen or methyl; 
n Is 2 to 10; and 
m Is 2 to 4. 

are^^rru^^nS^! 1 ' Cr °^ lnkabte "» M ™™ such as UV light. Such monomers 
Representative monomers conforming to the above structure are presented below: 
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( CH 2 ) 3 -0-C-CH=CH 2 
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A. CH 2 =C-^-0-(CH 2 ) 2 H>^ /N / C-0^(CH 2 ) 2 -(JU-CH 3 

\ S 0 H 

0-C-0-( CH 2 ) 2 -&-C-C-CH 2 

H 
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5. CH 2 =C^O- ( CH 2>2 -^ ^U<CH 2 > 2 -^^„ 2 

H 0 i h 

CH 2 -C-c4-<OH 2 ) 2 -<M^ N / V^CH^-gW^ 
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deS^U^S^ 

The smoothing immr fJ^iJ*^ However, almost any photolnitlator composttfon fs useful. 

^^^^^l^o^ x^o^r^Sr^ \ m ° nomer and « -PPropriate advent with a 

faSofT^^^^^^^ b,nde ' "-Hf have an absorpt.on 

ridges wnSSfiSS ?to S5^iEffitJ5SS2^^ 8Ur ~«"^ by sharply defined 

d/vldedby the molecul^wSS Xl^SSSK at 0,6 waveten 9 th of the recording beam of choice 

absorption factor of a dye^iTXr^rDh^nTt^J Tl ^L. T '"2?, c ° ns,den «ion "> calculating the 
Patent 4,380.769 (column ,8 n£ESv> Procedure for this correction is described in U.S. 

having at least twoZw^^^ T* t ^ l d,f,erent compounds each 

wherein at least one of the rZ^SZ^ or ° anl 1 c nu ^ eu = with at least two organic nuclei 

The thickness and abSSonSo^^tThe S^T^ ° ifl S?? T' 8 ',' 8 * multlc y clte aromatic nucleus, 
can be optimized by ^^^^SSt^^t^r^ " *! e,emente <* the present invention 
Mm? Opportun'itieTS? itrnew^lS^Ha^.^T^' UK ^ *" 1981 ' PUb " 8he( "* 

A thermal and mechanical barrier layer is optionauy coated over the recording layer of the optical recording 
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element The purpose of this thermal and mechanical barrier layer Is to protect the recording layer from 
defects such as scratches, dirt and fingerprints. Another function of the thermal and mechanical barrier layer Is 
to prevent the material which Is vaporized or ablated from the recording layer from depositing on the optical 
system and other components of the recording apparatus. 

5 Many materials have been proposed for the thermal and mechanical barrier layer. BartoOni et al In "Materials 
for Optical Recording* In a final report for Contract MDA904-76-C-0429 tor the National Security Agency. 
August, 1977, reported experiments with a wide variety of overcoat materials. Especially useful thermal and 
mechanical barrier layers comprising water-soluble polymers having a glass transition temperature when dry 
of at least 100° C. are disclosed in U.S. Patent 4,430.655. 

10 Optimization of the recording elements of the present invention is described In UjS. Patent 4.360,908. 
Preferred disc configurations are described In U-S. Patent 4.447,899. 
The dye mixtures of this invention were prepared In one reaction vessel according to Example 1. 

Example 1 

15 A mixture of the Invention was prepared by mixing 1 .61 g (0.006 mole) of t-butylbenzoln, 1 .52 g (0.006 mole) 
of Isopropyi benzoin, 1 .45 g <0.006 mole of methoxybenzoin and 8.9 g (0.04 mole) of phosphorous pentasufflde 
In 150 mL of dloxane. The mixture was heated at reflux temperature for three hours. The reaction was cooled to 
room temperature and filtered to remove Insoluble material. The filtrate was treated with 3.74 g (0.009 mole) of 
potassium tetrachloroplatinate In 50 mL of water and brought to reflux for tWo hours. After cooling to room 

20 temperature, the reaction mixture was stirred overnight The solvents were removed under vacuum. The 
residue was triturated with acetonitrtle and the solid collected by filtration. The soHd was extracted for four 
hours with methylene chloride. The methylene chloride extractions were concentrated and the residue again 
triturated with acetonttrlie and filtered. The solid was washed with methanol and pentane to give 4.4 g of dark 
material. X-max In methylene chloride - 819 nm (e = 37.600). 

25 Because of the three different R subetituents involved (t-butyl. Isopropyi, and methoxy) in the reaction and 
the random nature of the reaction, a mixture of at least six different dyes was obtained without considering the 
-cls-trans" isomer possibilities, wherein the R substltuents are on the same side or diagonally opposed across 
metal coordination centers. 
Other dye mixtures were prepared by the same procedure described in Example 1, except using the starting 

30 benzoins shown In Table I, to produce dye mixtures of the invention. 
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TABLE I 

Mole Ratio 

_ ■ of Benzoins 

EXfimp1 ^ Benzoins Egelogsd Em P l»v^ 



2 A B 



1/1 



3 A r '° 

1/1 



4 Be 

5 A C D 



1/1 
1/1/1 
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*Benzoins 




^ v > R 



A 4-t-butylbenzoin R - t butyl 

B 4-fflethoxybenzoin r «, me thoxy 

C 4-isopropylbenzoin ;> R — isopropyl 

D 4-nethylbenzoin R « me thyl 

E 4-( 2 -butyl) benzoin R - 2-butyl 
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feolBHes for exposing 8tSS 9 ™ ' T^t' ™ e •« te P 11 ^ P^des automated 
n^rocomputeTuslns T FORTH^SLe waTuaed to «£JL£f~ d8S ° r S m ^P' 68 ^ a »«er. A 

Layers of the dye mixture? y^o^^tti^J^l posltIon 800 «*• power. 

Each layer waaThen exposed h tiie^atio oft 'to - S"? * Va ° UUm "*« •"■»«»■. 
centers at each of six power levels S 3 4 6 *8 and « m !S£SET * 08 to P roduca P*» on 4 micron 
duration from an 830 nanometeTwavetenflih g JSas ™ *° ^ ' Wltna50 nanosecond pulse 
across the aample for a total of ^^n ta^ 

differential Interference contrast mSSSS to ^SSJJT5,S ^Patches were examined with a Nomarsky 

coating. A layer Is consWered^^nTpn to SSnKSrSETJ: °' BbS f nCe 01 P te ,n a P"**** 
coating. n a piT 13 Torme « at any of the six power levels at any position of the 

Pits were formed In each of the fourteen coated compositions. 

Example 7 #> 

^^Tg^^r^Zf^^lT^^ crated, without a binder, to a thickness of 0 11 
5o W overcoa^wSfs^ a layer of chrom,um°and 

humidity, then stored for 6 mont^^^t^m^-^^nZ^ 81 60 ° C *"< 1 X™> Native 
diode laser using the static pit tester ^swerf^^^T^! V lting 6lement was written on with a QaAIAs 55 
6-9. 5.3.4.8.and3£ mWand fmroS ^«7me^rK^ ffl ^nn'^ 3 ^ 6 ^ lasar P^arserfes of 9.7. 8.4. 
na. Photomicrographs of the slide at 7o£ and T^S m^l^- 1°°°' ^ 10 - 000 and 30.000 

n^a. and good pit fonn^ESSS Jff£SJSK J^gJ^-^*-*, 

Examples e-13 60 
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Dve Mixture 
Example 1 
Example 1 
Example 5 
Example 5 
Example 6 
Example 6 



Binder No, 
2 
1 
2 
1 
2 
1 



75 Each element was incubated at 60° (140 P F) and 30% relative humidity for a period of sbc weeks. No delects 
were identified as crystallization In the vacuum coated optical recording layers. 

Example 14 

An optical recording composition comprising the dye mixture of Example 1 and binder 2 was thermally 
2Q evaporated In vacuo to a final thickness of 1.10 x 10- 6 mm onto a reflecting layer of chromium <10- 7 mm) and 
Au (10~ fi mm). The reflective layer rested on a smoothing layer which In turn was coated on a glass support. 
The write and read wavelengths were 830 and 633 nm respectively. The maximum CNR (CarrteMo-Nolse 
Ratio) observed was 65.8 dB at a write laser power of 10 mW. 
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Claims 



1. A dye mixture comprising at least two different unsymmetrtcal blsll^-dlphenyt-l^-ethanedlthlo- 
lato(2-)*S ( S1- platinum compounds. 

2. The mixture of claim 1 wherein the compounds of the mixture have one or more of the structures (I 
and D) 
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wherein R, which may be the same or different for Structures I and II, represents a lower akyl or alkoxy 
group having up to 6 carbon atoms. 
3. The mixture of daim 2 selected from the group consisting of: 

Mixture 1) comprising compounds of Structures I andVor II wherein each R group Independently is 
t-butyl or methoxy; 

Mixture 2) comprising compounds of Structures I and/or II wherein each R group Independently Id 
t-butyl or Isopropyl; 

Mixture 3) comprising compounds of Structures I and/or II wherein each R group Independent is 
methoxy or Isopropyl; 

Mixture 4) comprising compounds of Structures I and/or II wherein each R group Independently Is 
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t-butyl, isopropyi or methyl; 

" St ~ CtUreS ' ^ — ■ « TO. independent* , B 

b^^^J^SS^S^ ^ 80 amo,phous 0 »— recordinfl ^ - * 

^■ssss^r"* aocordinB to daim 5 ^ ,hB wnd - « *• *• «— • m 
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